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Table 1

Sequence of S. bovis oligonucleotide probe used for hybridization analysis

J¥ %45 Sequence number

¥R 4&FFE %1 Probe sequence

H AR @itk Target strain

S-S-S. bovis-a-A-21

5'-TCTACTAGTGAAGCAATTGCT-3’

HEEBRTF S. bovis

1.7 #HFEATE

B4 2 Excel 2003 #£# J5 , >R ] SPSS 18.0 4t
A One-way ANOVA s #2477 22 53 Hr , OF
¥ H Duncan [QikdE17 2 8 AL, 45 R LA (E +
PRUER AR RN
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Fig. 1 Curve of rumen fluid pH changed with time
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pH [ JhdE fr t, 7 4 h X E] 7 6. 11, 1) 2 2%

T8 hog B2 (P <0.01) #1110 h 58 2 Bl
(P <0.01)  fHREARZFMTXIRLL(P <0.01),
8 h SE & BEHALTE 10 112 h 435155 F] T 6. 26
6.27,15 10 h SE R ZE A BE (P >0.05)

R2 FREBKEERE B REF A5 SARA HEEE R pH K0T

Table 2 The effect of different releasing rates of rumen modulators on pH in vitro induced by SARA

6 h 58 &R

8 h SE Rl

10 h 24 B

e I} ] . . . Xf HEZH
. Complete releasing Complete releasing Complete releasing
Items Time/h . . ) Control group
in 6 h group in 8 h group in 10 h group
0 5.54 £0.03 5.53 0. 03 5.51 +0.01 5.52 +0.03
2 5.88 +0.04" 5.84 +0.03" 5.81+0.01% 6.64 +£0.03™
T 4 6.11 £0.05% 5.94 £0.05% 5.93 £0.06 6.77 £0. 03"
o Y
WP , 6 6.39 £0.01" 6.06 £0.04 5.95 +0. 04" 6.87 £0. 02"
Rumen fluid pH i .
8 6.53 0.04" 6.23 £0.03 6.07 £0.02™ 6.99 +£0.01*
10 6.68 +0.07" 6.26 £0.06% 6.19 £0.04 7.02 £0.01™
12 6.74 £0.03" 6.27 £0.02% 6.32£0.01¢ 6.92 +0.01™

AT B B AR AR ING TR OR 2257 3% (P <0.05) , AR E FHRER R ZE R FH (P <0.01) . TR

In the same row, values with different small letter superscripts mean significant difference (P <0.05), and with different

capital letter superscripts mean significant difference (P <0.01). The same as below.

3 3 ATLAE 76 SARA i FE b 9 BN
VFA gt S 20 430 e A Bl A 1o 1) 1 8 5 R A
FEARA R, M 6 h 58 2 B4l £ 1R/ TR R L B 4
RECIHEAT AW PR, A2 0 h i), K&
2SS ARE(P>0.05), % M4 H 2 h g, VFA
MEH 7 EFRHEERTSREA(P <0.01) 1ML
M/ NIRH 4 hii2 B m T HM A4 (P <0.01),
2.3 AEABNEEREBREFNESRNIARR
S HEIKE S =R

%4 Al LIE 1,76 2 h X IR FL IR & &
SR B AR D S AR T AR 4l (P <0.01) . fH
1E6 h ZJ5 iR B N pH iR E , FLIR & & 8
B0, 76 12 h B35 %] 0. 08 mmol/L, 10 h 524
JCZHL FR T IR A R0 R R B A, B LATE T 8 h YL
R o s TR, 7E 12 h B[ 3] 7 0. 06 mmol/L,
8 ot & B FLIR & 5B % J5 I+, 76 6 h ik 5]
0.15 mmol/LZ J5 & ¥ & [, 76 12 h B ik B i K
fH0.16 mmol/L, #) & 2 & T H fh £ 41 (P <
0.01),

AR BR AT (7 450 A0 B ) AR e S FLIR 1 AR
FEAEAL . X BRZHAE 10 h B} T R 2 5 AIR{E 0. 16%
e B F LT HAb 5 R4 (P <0.01) , 8 h B4R

JRRALTERT 4 b SZWET B, FEREJT 19 6 h 27 48 i,
FE12 h i IS5 B RA 1. 06% , 2 3% = T HoAh 45 41
(P<0.01),
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PR R — UV S A I R R B B SRR R B L DT e R B
YR % SARA (IR AR B2 )2 (Bl A BT AL T SARA RS R 48 A&
SR R R A R R SRR E N TSl OR AR IR AR ehoR T Y BRI
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Table 3 The effect of different releasing rates of rumen modulators on VFA content in vitro induced by SARA

6 h SE 2R 8 h e Rl 10 h SE 2R

i H A [ ) . : X 2l
) Complete releasing Complete releasin Complete releasin
g g
Items Time/h . . . Control group
in 6 h group in 8 h group in 10 h group
0 22.95 +0.26 23.12 £0.12 23.14 £0.23 22.73 £0.25
2 20.92 £0. 27" 20.71 £0. 2548 20.39 £0. 04* 9.50 £0.02%
2. 4 17.83 £0.03%° 19.07 £0. 23™ 19.28 +0.16™ 8.85 +0. 04
6 13.56 0. 04 16.08 0. 13%° 16.95 +0.03* 8.54 +0.03™
Acetate/ ( mmol/L) ce Bb _ aa b
8 12.07 £0.08 15.01 0. 06 15.63 +0.07 7.84 +£0.03
10 10.67 =0.07™ 13.42 +0.19* 13.18 0. 05 8.37 £0.12
12 10.59 0. 06 15.16 0. 03* 13.09 +0.23% 8.45 +0.12™
0 19.19 £0.25 19.05 +0. 19 19.12 +0. 14 19.13 0. 07
2 16. 74 +0. 04" 16.70 0. 06" 16.80 =0. 02" 7.47 £0.04"°
i 4 13.53 +0.06° 13.96 +0.07° 14.12 +0. 03" 5.84 +0.26
i 6 10.95 +0.07% 12.32 +0.06™ 12.29 +0. 08" 4.74 £0.02
Propionate/ ( mmol/L) c Bb N D
8 9.72 +0. 04 10.23 +0.03 11.18 0. 06™ 4.59 £0.02
10 9.74 +0.06™ 9.78 £0.02™ 9.42 +0. 04" 4.66 £0.03
12 9.79 £0. 06" 9.90 £0. 02" 9.31 £0.02 4.77 £0.03™
0 11.89 +0.05 11.93 +0.05 11.92 +0.03 11.89 +0.03
2 10.00 =0.06™ 10.11 0. 027 10.25 +0.03* 5.56 +0.07
. 4 7.61 £0.05™ 7.70 £0. 03" 7.81 £0.03" 3.94%0.03%
e 6 5.57 £0.05" 7.12 £0.03™ 7.15+0.07™ 3.68 £0.04
Butyrate/ ( mmol/L) e Bb N .
8 5.24 +0.03 6.17 +£0.02 6.72 £0.03™ 3.52 +£0.01
10 5.53 £0.06" 5.63 £0.03" 4.33 +£0.03 3.58 +0.02™
12 5.33 £0.03" 5.68 £0.04™ 4.14 +0.03 3.63 =0.03™
0 54.02 0. 40 54.10 £0. 36 54.17 £0. 31 53.75 +0.25
2 47.66 £0. 24 47.52 +0.19%° 48.44 £0.07™ 22.52 £0. 06
b T s 4 38.97 £0.05™ 40.73 £0.17™ 41.20 £0.12* 18.63 £0.26
B RN DR e - . a
6 30.07 0. 07 35.52 +0. 14 36.38 £0.16 16.96 +0.05
TVFA/(mmOl/L) Ce Bb - Aa Dd
8 27.03 £0.08 30.41 0. 05 33.53 +0.16 15.95 0. 03
10 25.70 £0.09 28.82 +0. 22" 26.93 £0.11%° 16.60 0. 12"
12 25.71 £0. 08 30.73 0. 03" 26.53 +0.20"° 16.85 +0. 11"
0 1.20 +0.02 1.21 £0.01 1.21 +£0.01 1.19 £0.02
2 1.25 +0.02 1.24 +0.02 1.27 +0.01 1.27 +0.01
4 1.82 +0.01"° 1.37 £0.02% 1.37 +£0.01% 1.52 +0.06™
ZIR/THiR A/P 6 1.24 +0.01™ 1.31 +£0.01¢ 1.38 £0.01%° 1.71 £0.01*
8 1.24 +0.01™ 1.47 £0.01%° 1.40 £0.01° 1.71 £0.01™
10 1.10 £0.01¢ 1.37 £0.02%° 1.40 £0.01%° 1.80 0. 03"
12 1.08 £0.01™ 1.53 £0.01%° 1.41 +£0.03° 1.77 £0. 04




1612 g B F ¥ IR 23 &
R4 AEBHEERESAEREIN SARA BRI BE 4 EREANSEHNEIN
Table 4 The effect of different releasing rates of rumen modulators on lactate concentration and
S. bovis population in vitro induced by SARA
W . 6 h 5L Bd 8 h SE Bk 10 h 5E & Bkd e
i v opiisEd
. Complete releasing Complete releasing Complete releasing
Items Time/h . . . Control group
in 6 h group in 8 h group in 10 h group
0 0.12 £0.02 0.15 £0.01 0.17 £0.01 0.13 £0.04
2 0.09 +£0. 02" 0.13 +£0.01° 0.13 £0.01* 0.03 £0.01¢
oLk 4 0.10 +£0.01* 0.15+0.03™ 0.14 +0.02* 0.01 £0.01"
2L
6 0.09 £0.01* 0.15 £0. 03" 0.14 £0. 03" 0.03 £0.01%
Lactate/ ( mmol/L) b . . N
8 0.08 +£0.01 0.12 +£0.03 0.11 +0.04 0.04 +£0.01
10 0.05 +0.01% 0.14 £0.03* 0.07 £0.01% 0.06 +0.01°
12 0.05 +£0.01% 0.16 £0. 04" 0.06 £0.01% 0.08 £0.01™
0 1.01 £0.11 0.92 +0.08 0.97 £0.10 1.02 +£0.11
2 0.60 +0.13° 0.72 +0.16* 0.76 +0.12* 0.68 +0.11°
. 4 0.68 £0.16° 0.76 £0.16" 0.92 +0.18" 0.60 £0.12°
AR A
Ik 3 . P .
6 0.56 0. 03" 0.84 +0.06™ 0.80 +0. 04* 0.28 +0.10
S. bovis/ % Bb A A c
8 0.61 £0.03 0.82 +0.13* 0.84 +0. 10" 0.20 +0. 08
10 0.64 +0.05 1.02 0. 12 0.92 +0.07° 0.16 £0.13™
12 0.60 £0. 08 1.06 0. 06 0.91 £0.04° 0.16 £0.13™

A &AL R TR B W pH, S T
FeE I N FREE Y H Y, Hode DU RRZH pH 1Y | T
b A R o X AR W R P B A o bR
R, S0 A LR A& A T I ZN 0 vh ofn SO, DA
AT pH R R i B i & F A i 4l . 17 453k
55 2 e T R4 R R G BE AN [R] 98 B A pHL ek 2
MR e 2 AR 22k, 8 h 52 B4 AE 6 h
g E pH EFFE] T 6.06,6 h 58 2B 4H 1 10 h
56 42 028 A A TR B (8] A5 43 138 B T 6. 39 AN
5.95, 1fi 8 h 5E 2R TE 10 h Z )5 pH & ¥
F, ATRE R RERIE SR EY P M Z S 8 B W
A BILIR Wk B2 R, (A5 B pH A L7+
fEET

Wt 5% W] VFA J& SARA 74 ) F % il A,
AR EEwOKAL G TE R B N R R B Z 5 7 A
VFA 8 195 15 BE RS W U RE ) 2 5, 7E9E B IR
RIERUREE N pH FF2E T %, 49 pHIKT 5.5
i, VFA Ji AL FE R, o 5 5 5 i 2 4y
KA RN . 8 h 58 4 B JHC2H 78 22 A9 5 W pH
Ty 1T 5 Al Ak B A 5 2 S, (HL AR R A
Flt VEA 15 ERTLUE H,8 h S8 2B 417E10 h
ZJa, SR R AT IR % o S B i i e, L
12 h i TVFA B EEFL0h & &, 6 h 52
ERECALN IR AT B2 & 57 10 h B B A 39

PR E TR AN 8 h AR A . SR AT
REPH A 8 h 58 e R AL i I 4 00 e ek S5 1 TR
H VEA 25,98 BN VEA 41 TR 5
EmTHMAA ., FFEAREE 8 h 582 B4l e
10 h 2 J5 98 8 AR pH SR BE15 20 28 1, 98 S 4
PRURE G L2 &1 4 o i v 1 A K A5 B 2, AT
VFA (R N, 5450 41 Ho, X R A
PR R T3k B (AR B RN SR VIR L T R
TVEA & il T B9 HARFE R R E AR KO
JE R AT e e R A O 4 ) o A PR R, R
WA PLRR IV 45 4, 18 B N R B R 85 & B
TRIZU AR AL, 5w FE 2 30k TR R Y R
IER B AT A, P AT LAHERE 8 h 58 B
R 00 0 R T R AT RE SR A 59 T R A R 1
PR RO R E M N
HHFFENAE B T R A A K B
XU RATE R o T BR VR B 4 v X 1 FL sk AR K
HARMEM. 8 h ELBMA TR & &/ 12 h
NEARAMFEFRETHBENT RS 2
13.46 mmol/L, {H # & 5 M i F HAh 45 41 (P <
0.01) [AIEF, P4 70 N & A5 10 B BR A L Bt IR B L A1
i 2 1R T PN BCEE 0 TR A T 6 T 1) R T
F o 1E SARA IR T 1 Tl A W v i A2 BN H5 221G
pH A5, HLE P K A B I RE A2 2 30, ™ E R
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AR TR N U R o R, R
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Effect of Different Release Rate of Rumen Modulators on Fermentation
Characteristics in vitro Induced by SARA

DONG Lifeng WANG Zhisheng® DU Yu
(Institute of Animal Nutrition, Sichuan Agricultural University, Key Laboratory for Animal Disease-resistance

Nutrition of China Ministry of Education, Ya’ an 625014, China)

Abstract; The aim of this study was to evaluate the effect of different release rate of rumen modulators on fer-
mentation characteristics and S. bovis number in vitro by the means of induced by subacute rumen acidosis
(SARA) model. Three Xuanhan steers fitted with permanent ruminal cannulas were used and SARA was in-
duced by adding corn and fresh distilled grain(1:1). Then this experiment was divided into 4 groups: 6 h re-
lease group, 8 h release group, 10 h release group and the control group. The samples were taken at0,2,4 ,6,
8,10 and 12 h after the SARA model was induced and the rumen fermentation parameters were determined and
S. bovis number was quantitated using 16S rRNA oligocecleotoide probe hybridization. The results showed that
pH in all trial groups were significantly increased compared with that in the control group (P <0.01) , and ru-
minal acetate, propionate, butyrate and TVFA concentrations were significantly decreased ( P <0.05) , while
ruminal lactate content decreased significantly ( P <0.05). The results indicate 8 h release group can effective-
ly reduce pH, promote the growth of microorganisms and improve the rumen fermentation. [ Chinese Journal
of Animal Nutrition , 2011, 23(9) :1608-1614 ]
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